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$<(3I5(''&H;! 6('! V%*4(=5'! 6(! 45%;'*5&I4&H;! RhR!4! (4! )S`8! ('4! =;! *5&4_5(! 6<&6(;4&V&*%4&H;! 6(! *('!
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$O:INH*O4('!PN,/!;%4=5($'D!!L(!I$='a!$('!5>'=$4%4'!:H;45(;4!W=(!$%!I5H6=*4&H;!6<\SM""!I%5!*('!*($$=$('!
('4! 6>I(;6%;4(! 6<=;! (;J&5H;;(:(;4! I5HM&;V$%::%4H&5(D! Q($%! 5>J_$(! 6(! ;H=J($$('! VH;*4&H;'!
IH4(;4&($$('!m!$<&;4(5V%*(!(;45(!$<&::=;&4>!&;;>(!(4!$<&::=;&4>!%6%I4%4&J(D!
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BRIEF DEFINITIVE REPORT 
Pro-inflammatory conditions induce prompt IL-17 and IL-22 production by naturally 
occurring ROR!t
pos
CD44
high
CD4
pos
PLZF
pos
 T cells 
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QTRG!+Q(;45(!T%4&H;%$!6(!$%!R(*N(5*N(!G*&(;4&V&W=(1!wYR!+w;&4>!Y&34(!6(!R(*N(5*N(1!E,./a!w;&J(5'&4>!
)%5&'!L('*%54('a!GH5XH;;(!)%5&'!Q&4>a!85%;*(a!csI&4%$!T(*f(5!2;V%;4'!Y%$%6('a!)%5&'a!85%;*(D!
"
\;'4&4=4!)%'4(=5a!SO:INH&6!P&''=(!L(J($HI:(;4!w;&4a!/B/".!)%5&'a!85%;*(D!
A
S%XH5%4H&5(!6=!L>J($HII(:(;4!TH5:%$!(4!)%4NH$H9&W=(!6=!GO'4_:(! \::=;&4%&5(a! \TG2RY!+\;'4&4=4!
T%4&H;%$!6(!$%!G%;4>!(4!6(!$%!R(*N(5*N(!Y>6&*%$(1!/-Ea!csI&4%$!T(*f(5!2;V%;4'MY%$%6('a!/BF,B!)%5&'a!
85%;*(D!
$;AA459;CE>CD)@F=:;A)P))
Y%5&%!QD!S2\P2ML2MYhR[2Ga!!
QTRG!wYR!E,./a!8%*=$4>!6(!Y>6(*&;(!R(;>!L('*%54('a!)%5&'!?a!csI&4%$!T(*f(5a!!
,-,!5=(!6(!G_J5('a!/B/.Aa!)%5&'a!Q(6(3!,Ba!85%;*(t!!
P($p!iAA!,!..!.K!BA!K.a!8%3!p!iAA!,!..!.K!F-!/-t!!
(M:%&$!p!:%5&%D$(&4(M6(M:H5%('I%5&'6('*%54('DV5!
$;CE4C54E)=>=64P!RhR!4IH'!;%4=5%$$O!H**=5&;9!QL.IH'!P!*($$')
$:@A@<=4A5)<;FC=5)b>C<6FE>CD)59@<45cP!%5H=;6!"/aFFF!
L>DFA45P!X!+I$='!"!G=I!8&9'1!
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?47o;AE5)p!QL.!P!*($$'a!RhR!4a!\SM,/a!\SM""a!&;;%4(!*($$'a!PSRa!)S`8!
Abbreviations: PI (PMA plus ionomycin), ROR!t (retinoic acid receptor-related orphan 
receptor $t), PLZF (promyelocytic leukemia zinc finger) 
+Q5=A@<=)!
\;4(5$(=f&;!,/[!+\SM,/1!%;6!\SM""!%5(!I5H6=*(6!XO!PN,/!*($$'!%;6!N%J(!%;!&;6&'I(;'%X$(!5H$(!&;!
&;V$%::%4H5O! 5('IH;'('D! T%ZJ(! QL.
IH'
! P! *($$'! 5(W=&5(! %! IH$%5&u%4&H;! I5H*(''! 4H! 9(;(5%4(! (VV(*4H5!
PN,/D!w'&;9!RhR!4M9VI!:&*(a!^(!&6(;4&V&(6!;%4=5%$$O!H**=55&;9!4NO:&*!RhR!4
IH'
QL.
IH'
QL..
N&9N
PQR"$
IH'
!
*($$'!4N%4!I5H6=*(!N&9N!$(J($'!HV!\SM,/!%'!(%5$O!%'!.N!HV!'4&:=$%4&H;!^&4N!%;4&MQLA!I$='!%;4&MQL"E?!PN(O!
5(W=&5(! \SM"A!6=5&;9! 4N&'! X5&(V! 4&:(! 4H! '(*5(4(! \SM""D! \;! *H;45%'4! 4H! *H;J(;4&H;%$! PN,/! $O:INH*O4('!
HX4%&;(6! %V4(5! &;! J&45H! H5! &;! J&JH! IH$%5&u%4&H;! V5H:! 'H54(6! QL.
IH'
QL..
;(9
QL-"S
IH'
! P! *($$'a!
RhR!4
IH'
QL.
IH'
QL..
N&9N
PQR"$
IH'
!P!*($$'!I5H:I4$O!I5H6=*(!\SM,/!%;6!\SM""!&;!5('IH;'(!4H!5(*H:X&;%;4!
H5!\SM"AM!I$='!\SM,$M*H;4%&;&;9!'=I(5;%4%;4'!V5H:!PSR.!'4&:=$%4(6!6(;65&4&*!*($$'D!T%4=5%$$O!H**=55&;9!
RhR!4
IH'
QL.
IH'
QL..
N&9N
!P!*($$'!(3I5(''!)S`8a!%5(!%$'H!I5('(;4!&;!'I$((;!%;6!HJ(55(I5('(;4(6!&;!$O:IN!
;H6('D! [;H4N(5! 6&'4&;*4! V(%4=5(! HV! 4N&'! *O4Hf&;(M5('IH;'&J(! RhR!4
IH'
QL.
IH'
QL..
N&9N
! P! *($$'! &'! 4N(&5!
%X'(;*(!V5H:!4N(!9=4a!^N(5(%'!*H;J(;4&H;%$!PN,/!*($$'!%5(!*=55(;4$O!6(4(*4(6D!\4!&'!;H4(^H54NO!4N%4!
AN! VH$$H^&;9! &;! J&JH! PSR.! %9H;&'4! %6:&;&'45%4&H;! '=VV&*('! 4H! 5(J(%$! 4N(&5! *O4Hf&;(! '(*5(4H5O! %X&$&4OD!
QH$$(*4&J($Oa! 4N('(! 5('=$4'! 6(:H;'45%4(6! 4N%4! \SM,/! %;6! \SM""! ;%4=5%$$O! H**=55&;9!
RhR!4
IH'
QL.
IH'
QL..
N&9N
PQR"$
IH'
)S`8
IH'
! P! *($$! I5H6=*(5'! I5H:I4$O! 5('IH;6! 4H! I5HM&;V$%::%4H5O!
'4&:=$='a! I$%*&;9! 4N&'! I%54&*=$%5! QL.
IH'
! P! *($$! IHI=$%4&H;! %'! IH4(;4&%$$O! (VV(*4H5! *($$'! &;! &;;%4(!
&::=;&4OD!
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Introduction 
G(J(5%$! 4OI('!HV! V=;*4&H;%$$O!6&'4&;*4!P! *($$! '=X'(4'!6(J($HI! &;! 4N(! 4NO:='D!PN(O!%5(!:%&;$O!
*H:IH'(6!HV!*H;J(;4&H;%$!;%ZJ(!QL.!%;6!QLE!P!*($$'!^&4N!%!N&9N$O!6&J(5'(!PQR!5(I(54H&5(!5(*H9;&u&;9!
I(I4&6('!&;!4N(!*H;4(34!HV!*$%''&*%$!YcQ!*$%''!\\!H5!*$%''!\!:H$(*=$('a!5('I(*4&J($O!+T&fH$&*NM`=9&*N!(4!
%$Da! "FF.t! U$(&;! (4! %$Da! "FFKt! Q%5I(;4(5! %;6! #H''($=4D! "F,F1D! \;! I(5&IN(5%$! $O:INH&6! H59%;'a! ;%&J(!
QL.
IH'
! P! $O:INH*O4('! 6&VV(5(;4&%4(! &;4H! (VV(*4H5! *($$'! =IH;! '4&:=$%4&H;a! 4N='! (;%X$&;9! 4N(:! 4H!
I5H6=*(! *O4Hf&;('a! '=*N! %'! \8TM!a! \SM.! H5! \SM,/[! +H5! \SM,/1! +`N=! (4! %$Da! "F,Ft! SH*f'$(Oa! "FFK1D! PN(!
I5H*(''! HV! PN,a! PN"! H5! PN,/! 6&VV(5(;4&%4&H;! 5(W=&5('! '(J(5%$! 6%O'! %;6! 4N(! I5('(;*(! HV! %;4&9(;'a!
'I(*&V&*! *O4Hf&;('!%;6! 45%;'*5&I4&H;! V%*4H5'! +Y=*&6%!%;6!QN(5H=45(a!"F,Ft!)%=$! %;6!`N=a!"F,Ft!Q=%!
%;6!P%4Ha!"F,F1a!^N&*N!5(;6(5!:%4=5(!*($$'!5('IH;'&J(!4H!%!'(*H;6!%;4&9(;!'4&:=$%4&H;D!#O!*H;45%'4a!
'H:(! P! *($$'! $(%J(! 4N(! 4NO:='! V=$$O! 6&VV(5(;4&%4(6a! 5(%6O! VH5! *O4Hf&;(! '(*5(4&H;! ^&4NH=4! V=54N(5!
IH$%5&u%4&H;D! PN(! 4OI&*%$! 5(I5('(;4%4&J('! HV! 4N('(! d;H;M*H;J(;4&H;%$e! P! *($$'! %5(! &;J%5&%;4! T%4=5%$!
U&$$(5!P!+&TUP1a!!#!P!%;6!;%4=5%$!PN,/!+;PN,/1!*($$'!+Y&*N($!(4!%$Da!"FF/a!"FFEt!R&XH4!(4!%$Da!"FFKt!Y%5f'!
(4! %$Da! "FFKt! U&:! (4! %$Da! "F,,1D! \SM,/MI5H6=*&;9! &TUP! *($$! '=X'(4! +&TUP,/! *($$'1! +Y&*N($! (4! %$Da! "FF/a!
"FFEt!YH5(&5%MP(&3(&5%!(4!%$Da!"F,,1!H5&9&;%4('!V5H:!%!;(^!4NO:&*!6&VV(5(;4&%4&H;!I%4N^%O!6(I(;6(;4!
H;! 4N(! 45%;'*5&I4&H;! V%*4H5!RhR!4! +5(4&;H&*!%*&6! 5(*(I4H5M5($%4(6!H5IN%;! 5(*(I4H5!!41! +Y&*N($!(4!%$Da!
"FFE1D! G&:&$%5! 4H! &TUP,/! *($$'a! QL"/
;(9
! !#! P! *($$'! %*W=&5(! 4N(! %X&$&4O! 4H! '(*5(4(! \SM,/! 6=5&;9! 4N(&5!
4NO:&*!6(J($HI:(;4!%;6!%5(!6&'4&;*4!V5H:!4N(&5!QL"/
IH'
!*H=;4(5I%54!4N%4!I5H6=*(!\8TM!!+R&XH4!(4!%$a!
"FFK1D!R(*(;4$Oa!%!I%54&*=$%5!IHI=$%4&H;!HV!QL.
IH'
!P!*($$'!*%I%X$(!4H!I5H6=*(!\SM,/!^%'!%$'H!6('*5&X(6!
&;! 4N(! 4NO:='! +Y%5f'! (4! %$Da! "FFKt! U&:! (4! %$Da! "F,,1D! PN(O!^(5(! *%$$(6! ;%4=5%$! PN,/! +;PN,/1! *($$'D!
PNO:&*! '($(*4&H;! HV! ;PN,/! *($$'! 6(I(;6'! H;! :%]H5! N&'4H*H:I%4&X&$&4O! *H:I$(3! +YcQ1! *$%''! \\! H;!
:(6=$$%5Oa! 5%4N(5! 4N%;! H;! *H54&*%$! 4NO:&*! (I&4N($&=:! $&f(! *H;J(;4&H;%$! QL.
IH'
! P! *($$'! +U&:! (4! %$Da!
"F,,1D!!
YH'4!\SM,/MI5H6=*&;9!*H;J(;4&H;%$!PN,/!*($$'!'(*5(4(!\SM""!*H;*H:&4%;4$O!+S&%;9!(4!%$Da!"FF-1D!
\4!&'!9(;(5%$$O!%*f;H^$(69(6!4N%4!\SM,/!%;6!\SM""!*%;!%*4!&;!*H;*(54!4H!5('&'4!X%*4(5&%$!&;V(*4&H;'a!(J(;!
4NH=9N!4N(O!(3(54!IH4(;4&%$$O!6&'4&;*4!5H$('!&;!%=4H&::=;(!H5!%$$(59&*!5('IH;'('!+2O(5&*N!(4!%$Da!"F,F1D!
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\SM,/!'((:'!4H!X(!%!f(O!*O4Hf&;(! VH5!I'H5&%'&'! 45(%4:(;4! +j%&':%;a!"F,"1a!^N&$(! \SM""! &'! &:IH54%;4!
VH5!(I&4N($&%$!*($$!NH:(H'4%'&'a! &;4('4&;%$!6(V(;'(!%;6!NH:(H'4%'&'a!4&''=(!5(I%&5!%;6!^H=;6!N(%$&;9!
+G%4HNMP%f%O%:%!(4!%$Da!"FFEt!QH$H;;%a!"FFKt!GH;;(;X(59!(4!%$Da!"F,,1D!PN='a!%;!(''(;4&%$!&''=(!&'!4H!
6(4(5:&;(!^N&*N!P!*($$!IHI=$%4&H;'!*%;!I5H6=*(!\SM,/!%''H*&%4(6!H5!;H4!^&4N!\SM""!%;6!4N(!;%4=5(!HV!
4N(!%;4&9(;'!%;6!'4&:=$='!*%I%X$(!4H!V%JH5!4N&'!I5H6=*4&H;D!
c(5(!^(!'NH^!4N%4!&;!%66&4&H;!4H!&TUP!*($$'!+Y&*N($!(4!%$Da!"FFE1a!%!V5%*4&H;!HV!:%4=5(!4NO:&*!
PQR"$
IH'
QL.
IH'
QLE
;(9
QL..
N&9N
! P! *($$'! (3I5(''! 4N(! 45%;'*5&I4&H;! V%*4H5! RhR!4D! [*4=%$$Oa! 4N&'!
PQR"$
IH'
QL.
IH'
QLE
;(9
QL..
N&9N
!RhR!4
IH'
!4NO:H*O4('!%5(!(;6H^(6!^&4N!4N(!%X&$&4O!4H!I5H:I4$O!'(*5(4(!
\SM,/D! PN('(! ;%4=5%$$O! H**=55&;9! RhR!4
IH'
! QL.
IH'
! P! *($$'! 5(W=&5(! \SM"A! 4H! *HMI5H6=*(! \SM""! %;6! %5(!
6&'4&;*4! V5H:! *H;J(;4&H;%$! PN,/! *($$'D! 8&;%$$Oa! PQR"$
IH'
QL.
IH'
QL..
N&9N
! RhR!4
IH'
! P! *($$'! I5H:I4$O!
'(*5(4(!\SM,/!%;6!\SM""!&;!5('IH;'(!4H!&;V$%::%4H5O!*H;6&4&H;'a!;%:($O!\SM,$!%''H*&%4(6!4H!\SM"A!%;6!
PSR.!%9H;&'4a!=;6(5$O&;9!%!;HJ($!V=;*4&H;%$!I5HI(54O!HV!4N('(!*($$'D!!
!
!
!
!
!
!
!
!
!
!
!
!
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!45F6=5)@CE)0>5<F55>;C)
!*!!=9;5)4V9A455>;C)@CE)%3.HI)9A;EF<=>;C)Q7)'$! 9;5$0X9;5$0jC4D$0XX:>D:)')<4665e!
PN(! 45%;'*5&I4&H;! V%*4H5! RhR!4a! (3I5(''(6! 6=5&;9! 4NO:&*! P! *($$! 6(J($HI:(;4! XO! &::%4=5(!
4NO:H*O4('a!&'!I5H95(''&J($O!$H'4!6=5&;9!P!*($$!:%4=5%4&H;D!j(!N%J(!*N%5%*4(5&u(6!%!6&'4&;*4!'=X'(4!HV!
RhR!4
IH'!
&TUP! *($$'! 4N%4! I5H6=*(! N&9N! $(J($'! HV! \SM,/a! 4N(! &TUP,/! *($$'! +Y&*N($! (4! %$Da! "FF/a! "FFE1D!
PN('(! *($$'! %5(! %$5(%6O! I5('(;4! &;! 4N(! 4NO:='a! ^N(5(! 4N(O! VH$$H^! %;! %$4(5;%4&J(! 6&VV(5(;4&%4&H;!
I%4N^%O!4H!%*W=&5(!4N(!QL..
N&9N
RhR!4
IH'
!IN(;H4OI(!%;6!4N(!%X&$&4O!4H!I5H6=*(!\SM,/D![*4=%$$Oa!RhR!4!
(3I5(''&H;!&'!4N(!X(44(5!:%5f(5!4H!6('*5&:&;%4(!&TUP,/!*($$'!V5H:!4N(!H4N(5'!&TUP!*($$!'=X'(4'D!c(5(a!
^(!6(4(5:&;(6!4N(!I5HIH54&H;!HV!:%4=5(!PQR"$!*($$'a! &;!%66&4&H;!4H! &TUP,/!*($$'a!4N%4!%$'H!(3I5(''!
RhR!4a!4N(!4OI&*%$!45%;'*5&I4&H;!V%*4H5!%''H*&%4(6!^&4N!\SM,/!I5H6=*4&H;a!='&;9![(.1BP@7
!
:&*(!+SH*N;(5!
(4!%$Da!"FFE1D!\::%4=5(!RhR!4
IH'
!4NO:H*O4('!^(5(!(3*$=6(6!&;!%$$!VH$$H^&;9!(3I(5&:(;4'!XO!%;%$Ou&;9!
'H$($O!4N(!*($$'!4N%4!N%6!%$5(%6O!5(%55%;9(6!4N(&5!PQR"$!(3I5(''(6!H;!4N(!*($$!'=5V%*(a!(3I5(''!QL.!
X=4!;H4!QLE!%;6!6&'I$%O(6!N&9N!$(J($'!HV!4N(!QL..!:%5f(5D!PQR"$
IH'
QL.
IH'
QLE
;(9
QL..
N&9N
!IHI=$%4&H;!
*H=$6! &;*$=6(! &TUP!*($$'a! 4N='!^(!%$^%O'! 4%f(!*%5(! 4H!(3*$=6(!QL,64(45%:(5
IH'
! *($$'! &;!H=5!%;%$O'&'D!
j(!VH=;6!4N%4!=I!4H!,Fx!HV!:%4=5(!PQR"$
IH'
QL.
IH'
QLE
;(9
QL..
N&9N
QL,64(45%:(5
;(9
!4NO:H*O4('a!4N%4!
5(I5('(;4&;9!%5H=;6!,x!HV!4H4%$!4NO:H*O4('a!(3I5(''(6!RhR!4!+L>De)H)+1D!PN='a!4N('(!5('=$4'!'=99('4!
4N%4!%!IHI=$%4&H;!HV!:%4=5(!QL.
IH'
PQR"$
IH'
QL,64(45%:(5
;(9
! 4NO:H*O4('a!'&:&$%5! 4H! \SM,/MI5H6=*&;9!
&TUP,/! *($$'! +Y&*N($! (4! %$Da! "FFE1a! *H=$6! X(! I5('(;4! &;! 4N(! 4NO:='D! PN&'! ^%'! 4N(! *%'(! '&;*(!
($(*45H;&*%$$O! 'H54(6! RhR!4
IH'
! PQR"$
IH'
QL.
IH'
QLE
;(9
QL..
N&9N
QL,64(45%:(5
;(9
! 4NO:H*O4('! I5H6=*(6!
\SM,/!^N(;!'4&:=$%4(6!XO!*H%4(6!%;4&MQLA!I$='!%;4&MQL"E!:[X!+L>De)H),1D! \SM,/!^%'!;H4!6(4(*4(6! &;!
4N(! '=I(5;%4%;4'! HV! %;O! *H55('IH;6&;9! RhR!4
;(9
! *H=;4(5I%54'! +L>De) H) ,1D! PN('(! V&;6&;9'! *$(%5$O!
6(:H;'45%4(6!4N%4!RhR!4
IH'
PQR"$
IH'
QL.
IH'
QLE
;(9
QL..
N&9N!
QL,64(45%:(5
;(9
!4NO:H*O4('!%5(!V=;*4&H;%$!
%;6! V=$$! *%I%X$(! 4H! '(*5(4(! \SM,/D! c(;*(VH54Na! ;%4=5%$$O! H**=55&;9! \SM,/MI5H6=*&;9!
RhR!4
IH'
PQR"$
IH'
QL.
IH'
QLE
;(9
QL..
N&9N!
QL,64(45%:(5
;(9
! 4NO:H*O4('! ^&$$! X(! 5(V(55(6! 4H! %'! ;%4=5%$!
RhR!4
IH'
QL.
IH'
QL..
N&9N!
*($$'D!!
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I5(J&H='!5(IH54!'=99('4(6!4N%4!45%;'9(;&*!)S`8!P!*($$'!I5H6=*(6!'&9;&V&*%;4$O!&;*5(%'(6!$(J($'!HV!\SM,/a!
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4H! &;V$%::%4H5O! 5('IH;'('! HX'(5J(6! &;! %=4H&::=;(! H5! %$$(59&*! 6&'(%'(D! \;! 4N&'! *H;4(34a! PSR'!
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Pb
! *H$H;O! XO!
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:H4N(5'D![;&:%$!(3I(5&:(;4'!^(5(!I(5VH5:(6!%**H56&;9!4H!4N(!9=&6($&;('!HV!4N(!85(;*N!\;'4&4=4&H;%$!
QH::&44((D!
!
Cell preparation. Lymphocytes were isolated from the liver, spleen or lymph nodes as 
previously described (Michel et al., 2007, 2008).  
!
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IH'
! %;6! RhR!4
;(9
! *($$! '=X'(4'! ^(5(! 'H54(6! ='&;9! %!
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ME
!Y!INH5XH$! ,"M:O5&'4%4(! ,AM
%*(4%4(! +)Y[1a!,F
M-
!Y! &H;H:O*&;! &;! 4N(!I5('(;*(!HV!"9v:$!HV!X5(V($6&;![! +%$$! V5H:!G&9:%M[$65&*N1!
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&;45%*($$=$%5!*O4Hf&;(!6(4(*4&H;D!!
\;! %;H4N(5! '(4! HV! (3I(5&:(;4'a! (;5&*N(6! QL.
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)#Ga! 4N(! ':%$$! &;4('4&;(!^%'! *=4! &;4H!"M&;*N! '(9:(;4'D! 2I&4N($&%$! *($$'!^(5(! 5(:HJ(6!XO! '(W=(;4&%$!
'N%f&;9!&;!2LP[M*H;4%&;&;9!)#G!'H$=4&H;'D!PN(!5(:%&;&;9!4&''=(!^%'!6&9('4(6!%4!A/Q!&;!P!*($$!:(6&%!
*H;4%&;&;9!,!:9v:$! *H$$%9(;%'(! \?! +b&X*H1!%;6!,wv:$!LT%'(! \! +G&9:%M[$65&*N1a! %;6! $%:&;%!I5HI5&%$!
$O:INH*O4('!^(5(!&'H$%4(6!XO!%!.FvEFx!)(5*H$$!95%6&(;4D!\'H$%4(6!*($$'!^(5(!&;*=X%4(6!VH5!,-!N!^&4N!
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v
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a!QL,K
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%**H56&;9! 4H! 4N(! :%;=V%*4=5(5<'! I5H4H*H$'D! L(I$(4(6! IHI=$%4&H;'! ^(5(! 4N(;! '4%&;(6! ^&4N! QL,6M
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